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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device and its manufacturing method in which device 
adhesion of sealing resin and a member Cu is not 
decreased when a high temperature is applied in the 
course of manufacturing and mounting the 
semiconductor device, in a semiconductor device using a 
member formed of Cu which is subjected to blackening 
treatment and its manufacturing method. 
SOLUTION: This semiconductor deice is provided with a 
leas frame formed of copper (Cu) or copper alloy wherein 
a blackening treatment layer is disposed on the surface 
of base substance; a chip fixed to a specified place of 
the lead frame; a plurality of internal terminals connected 
electrically with the chip; and sealing resin sealing the 
lead frame, the chip and the internal terminals. A copper 
(I) oxide (Cu20) layer formed by oxidizing the surface of 
the base substance is disposed between the layer 
subjected to blackening treatment and the based 
substance. 



.2 *ffcJM;r«.ri)/l 




5 hJtWK 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAbZayoSDA41 321 0776P1 .ht... 04/03/1 0 



(19) B#H#fFf? (J P) 



< i2 > & m & ^ $6 ^) 



(ii)!ftffffliB£:0i!#^ 
#^2001 -210776 
(P2001-210776A) 
(43) B ¥l£l3*P 8^ 30 (2001.8.3) 



(51)InLCl. 7 
H 0 1 L 23/50 



F I 

HO 1L 23/50 



f-V3-h*(#%) 
V 5F06 7 
F 



w&mx Tfcitsfc m#m<Dik8 ol (-£ 7 h) 



(21)fflS#^ 


#112000- 1 5108( P2000 - 1 5108) 


(71)ffl®|A 000005223 








(22)HJKB 


¥j£12*P 1 /J24B (2000. 1. 24) 


#^;iim;ii*ST&*jSK±/jNBa^4TB i# 


















#sK;iim;ii«5T&*isKJi/hffl4'4TS i# 












(74)ftSA 100108187 






#s± «m *- 






F^-A(##) 5F067 EA02 EA04 



(54) ¥^S1Bt-?-o!Si§^RZ/U-H71/-Ai-E-©jBjg^ 



(57) [BJ»] 

( c u ) &iziimtt&TmRZtdz V-vy u-a t , 

Bf £BMfcS-li-fcg5 1 ISftffi ( C u 2 O ) Ji&ft«-fc¥i* 



(a) 



(«2M<fcfl;C u O) 



3 U—K7U— A (Cu) 



(b) 



.2«4baa(Cuo)* 
i»m<t«(Cu 2 o)» 

3 'J— A (Cu) 




SSlttMS 
-2^2 «ft«18(CuO)IB 

3 <)— A(Cu) 




"Z-- 2 flHt*HS(CuO)fli 



! ( 2 ) 001-210776 (P2001-21U5S 



(cu > tteiim&&x'&tiL2titemmmb. 
f^a«±^*£^«^^ lt im hix. 1- v ?°t m%m 

fzm i shua (cu2o)i ^istts z t *nmt -th 

(Cu) £ tztem-&&X'Mf£2ivti y- F 7 w-A k . 
m y - F y V'-J^cnrftfecwmizm'fcZixfcl- -yy'b, 

JJE'J - F7 1— A. f- -y 70«Sf Srftit-T 
tzW, 1 ( C u 2 O ) M C k £#i&k -r & 

m^-vy-tnmwzmmztiKMmcDftuv&Tt . 
igf- ••/ ycvmfez ixtzw t Kitfm<D y - f y u- ask 

±ieu-H7u— a. f-yT&tfrtswsfipfciiitr*** 

WMtomm burnt t<m t&amntm zwntz-*t 
tim i mtm (cu2oy mzikvhzbzmwib-tz 

zzb$wwib-?& mxmnmo^m&mw. . 
nmmsim <cu> ttzi±m^±xm^iitzmm 
mnmmmmiz. mmmm^mm-hTMb . 
kjwr** jp* l , BAH tx&JiJi t tzmftbnmztm 
wcommzwuktsittzmimtm (cu 20) ji^istt 
&mk. 

K^«OBfS^^^f - -y 7*$rE5£-r SIS k , 
Kft3fc«±fc:*e»«£ LT Eft fcitfc«a<3rta«lfrF- 
k?-y 7°k Sr««Wfc:fl*W-6lSi: . 

be y - f 7u-a ^ jpjft l . tmimmm b tmtt t <r> 
mict$imt<D$m&mttZttm 1 mm ( c u 2 o ) 
esrKtt&im, 

K U - H 7 U - A OF^JgiOilFjTtf - -y 7* & ffljfc*- £ IS 
4:, 



b. 

±ie y - f y v- a . f - -y 7 wrasse Sr ffligtjjtr 

Ho 

ummi 3 issmwi «#§£ft^i£$o < c ... ) 
&tctm&&x'&®.ztitzmmb . 

1 SKUH ( C u 2 O ) i k S-#®k -r & 

U-K7U—A. 

IB (Cu ) ^^(iffl^T-ffM$ix^*« 
*BHKSl^««MiS:»JiW6lSk . 

trntt* Mm l . nauuiiaji k mmtb^izmm 
cDmmzwtftzttm i is-ftffl ( c u 2 o > jB&Kft* 

Igk S i k Srlf IS k-TI. U - F y U- Aco^it 
[000 1] 

[»HHo«"r4isfft»-ff3 m(cu)iz**)& 
fctsntz y - f y i>-j*zwmx'®±Lt:*mftgiWb 

[00023 fflii»±s^aw««tt, Sih^iia i c 
f - y ynummmzw- v % » y ^fss^st-ft; 

<0B«cfflV^i|iEH*t«7 'J — (k£ tih CDt,z{% o T . mm 
[00033 Zcotitbiz^ y - F 7 A*JS(*M4<73® 

a^^t'^Eg; $ tit2¥mikmm*m t x zx^z. 

[0004 3 

tf>tC. Cut«Sil/l l J-H7l/-AIV>!tI C;S>y 

7--^, ^vyvmizcuX'BfcZixtzm$mzi&w 
ti i c/^vT'-isizte^x. m±mmb y-F^u-A 

$mtz&2fMtm (cuo) o««ea«*®«LTv^ 

[00053 ^ r/U^ yjSTlfcJKsRSr 

<nx\ H&izmmmbmftix^z. 

[00063 u - f y u-j±*fofm.nigkMfimmzzc 

[00073 

[?!BJ* i ll^tJ;7k-r-l.iSS3 L*L«n&»4>, JtjJiffl 
fliA«§^f*TVN'-y ^-^^Jp*>S ^ k ici 

fc. 

[ 0 0 0 S ] 02(i^c7)»iSi : 5rra1II*^f^-ri>@T^> 
I.. 



! ( 3 ) 001-210776 (P2001-21U5S 



[0 0 09] £~f\ 122 (a) lz^2ix& J; o tc. Cu 
TBi&Zixt: 'J-F7U— A 2 1 Affile. 7VL-# U?§ 
T 'J-K71/-i.2 1 i»j«ui-r & i fc t J: 0 . 

cit«^ D B B ^*-ri.^L«fl 2 2 ^m-th . 

[00 1 0] JXtc. 02 (b ) iZTjkZti&Zolz, v- 

tm%m 2 5 # y - f y is— j* 2 1 (KBAmhm 2 2 co± 

[0011] d<0fflflS<0df-jLT-«|R, 02(c) IZ^ 

£ ft & <t a ^ . cuo -cam £ titcmAtwmm 2 2 1 c 

u TJfMSix*: U - F 7 1^- A 2 1 b tf&m L . tt-fb« 
JIB 2 2 SWc51tcR/E(c J; & S§ 1 Rfcffl (Cu20)i 
26*^(R$fL, 'J-H71/-A2 1 fflKiMiRJEtcJ: 
&3&iiM:i°l (Cu20) Jf2 7A%M$ixl.. 
[0 0 12] M7tKmzJ;r)&.®.ZtxfcCu 20126 
(i. IM^J&ci&SSlSHblPO (Cu20) /12 7J;>9 
»bW»arC& < £> -5 V ><0T\ KitlSflt 2 5t 

— a 21b commmm l < i&r-r & . 
[ooniatc i c;w ^-i-'^n^^^^-r 

ico^BB'J^a-S-tT^^. 2 0 0 — 250 

° cco-i§ L mtfs*-ytr-z;i l ztote&. mzisyv-^mz 

m^&t. ^*^§S^BBOS^l 83° CJ;D«^22 
0 — 2 4 0' C^'ltjit.ii^^^T', U7D->aSJ±-eiX 

[00 14] ^tf0B#, H2 (d) IZJjiZn&i.oltZ^ C 
u 2 012 6cOfiJ^2 8#£fjttilfl&2 5 i: U- K7l/ 

B*^TvR##W5ILT^-y y-S^giJix-C Li d |S)S 

[0015] f^T^BJfcL C uT«^^g|5«$: 

TJtSC: V >T . i <7) U - F 7 V-A £ ¥Wtt§SBfc: JH i» •> 

$rv* y - F 7 A fc *<0«ifcfirSc*Jft!W-5 C: t Sr@ 
[00 16] 

[»«£»*$-&*:*>£#&] ±ffiw»H«, oto^ 

aSr» t 2. ; fc tc J: 0 Wife"*" Sit 2 . 

[0017] itsRii 1 K»*>»»cHt, mtv&mtM 
■immm^mf^titzm < c u > afcii«te&-cjBj£$ 

*ufctt«SlR t . KlttSROBf jeo*JWcfflJg$iift: f - -y 



iSftffl ( C u 2 O ) mzwufz Z b zwrnb 
[0018] IS5RJ-l2ieij^BflT1i. ffi^^ffitc^ 

immmmm^ixtzm <cui i^uM^AT^Ad 

iXJt 'J - H 7 1/-A fc . 1% y — H 7 U-A<0Bf^i?W»Bf 
{CS1« $ ixtz y7°h. K^- -y 7° t ^ 
HBRtOrtlBSB^i: . iJEU — A. f 7 7SW 
gps^P^Mitf *S±a«|gi: £W L. KJH-fl^&aJB t ML 

mtbwmzumtnmmzwiitzttm 1 isrLffl ( c 

u20) JB*»»t«.ik*«fai:-r -5¥^SIffitc: J: 0 
[0019] ffitt^)»«T«, 'J - F 7 U— A 

t . m y - h 7 Acow^tfo^mtiajt^^Jtf- -y r 

Kf- -/ 7"«?5 @5t $ flfc ® b KftmcD y - H 7 1/ -Affile 

u) tMm&&x'&f&ztiizfofm.t . ±iey-F7 
$-<±^ 1 BKtffi ( c u 2 o ) mzmi&z b wmb 

[0020] 11*314 E««WflTtt» ff*IR3 ie«<7> 

^Nwwsstfciiv^T . mm&it±®mfrt>&iii lx^ 

[002 1 ] lf*JH5ie«8<056HJT-(±. M(Cu) 4fe 

t&f&t&xmb. mmmLZtomt. tmimmmb 
im&bnisiizimtfnmm&MfcZittzm 1 k^m 
( c u 2 o > jiSrR»t4xsk . mgtfmnmfeni&m 
tz+vriffifctixnt, tmmz±.izmm*itL 
xmvt>titzwtiL<?>ftwm-b j h-vy'b zmmmizmm 

m.m*z£ <o±tmmzmviX'is&. 
[0022] m%m6wzmcomixii. m ( c u ) t tz 
itm&&-ej&j&ztuz y - f 7 u-A<oitt35EBfcift 
ByaifcjBjfc-rsxgfc. Ky-F7u-ASrjnfaL. 

SliMfcMSUB t MS» t OiaKSatfcoaS £ BMt $ -fr 
Jt»lSMk« (Cu2 0) ««riftttilSfc. K'J-F 

•y rt IMS^rtaSB^ fc £ 418 1 . ± 

12 y - f 7 u-a . f - -y ym/ftfflsz-zmmitjkt* 
xMb tt-r&zb£¥fWib-tz*&i*mmcommjjm 
iz£*)±Mmm£mikx*%&. 
[0023] immitm^mxn. mmzmimm 
mmm^xtzm icui ^ tzums&xBfitzhfzm 

ttb . ^-ffc«raflii:iS»«i:^iatSS6W«0*ffiS:K 
•fbS-frJtSB 1 ISftffl ( C u 2 O ) Ji^lSJt^ i i: 



!(4) 001-210776 (P2001-21U5S 



t-t& V - F7 U -Ate J; 0 JJ2IMI*lfifc'C* 4 . 

coo24] is*i«siam^^r(i, ( c u ) ±jt 
iM.h s ttStt&injftu i&ifi^JiJf ki*»*kora 

fcBaS*f<DfHB*l!MtS*feJI! 1 IS (LI! (Cu20)| 
&l£tt4X;gk i^Tf S £ k £#®k 1"4 U -F7U- 

[0025] 13^»WJ;3iffl««. 

[0026] mm. i etto¥8M*3SHJ4. naaso* 
Wkm^^kora£^*»o*iffi£BM:$-£fcsi i 
warn < c u 2 o > -r t iz x o . mcomm 

Jtjttaosaaifiti <* tfn^xg-c* s «> . 
socut nfMFiw (cuo)t orate . wtsustz x 

4 C u 2 OJBOS6££I*<\l k #T'# 4 . 

[0027] ztui, mmwmztitc^mx-mtm 

^o-tirtcit L . mmL<r>mn (Cu)t jgl&ftfflJR ( C u 

2 o)auf*iBMtiHJi(c u 2 o) fcn-ft^aaJKc u o> 

"Oft** Jttb o T fc . BMk • 3l7cRjC*<ie S $r V * fc O k # 
£^;ft.4. 

[0028]^t, iftifcfflllgkft&SkO^illtf: 

Masici *) muzmzixtz * * „ *mwgm&mmm 
[0029] mzm2Mffi<7)¥&fomw.i> . ±»L^m 

s**o%£k y - h 7 k «wt 

u2O®tc<fc0, ilitf&oSSgxefcit/SlilXgT-in 
SfcSiXTk. y-F'7U— A^gWoCukJWMSJI 
(CuO)t OBHC . Wt&JBlZ X 5Cu2 OJiOH^* 

[0030] m&®39ffi<n*m#$mi>. mmn 1 t 

IBttJ L fc;R8MRO*& k H«t £ . »SMK«0S»*B k M 

*fc«ss* k oraKi««o*M£B?«:$ -ttxffM? *t4 
c u 2 ojuc j: o . »±sw)«jaisti iv»aErS"C 
M*$fvc t s »8MKogs#oc u tm-tmmm ( c u 

O ) t comiz, SxMJ&K.*. 4 C u 2 OJBoflifcfi&C 
.Ik**-?**. >J-K7U-A«ttWi. WtcffltPSJg 

JBU4<Iki>T'#4. 

[003 1 ] M*3I4 IE«6<0¥3»f*aiBtt. ftgMKtfif 

4. 

[0032] m&m5imv>*m#mw.cr)m£-%mii. 

0 8K& ! SrBW£W-f SSS 1 i*fbffi (Cu20)iJ 

tixx/mmumxim^tix i . m«ko»joc u k 



mimmm (Cuoi k orate % STcRjEtc «t 4 c u 2 
[0033] ^jmeum&mfom&commxmi. 

U - F 7 u - k JH (LMUS k WH^ilffilffi 

fc, Jn^ici: oaaF«riiR«*^r-r&si 1 igfbffl ( c u 2 
O ) if £ffM LT U4 . i ixizX *) . f*cr)ISJlgMjtf*0 

Ao.attc7)c u tmiwrnm < c u o > k wsc, jstc 

Rffifc «t 4 C u 2 0®<7)^fe^|I6<- t WX'Z 4 . 

[0034] is*ji7 ie«gco y - h 7 u-^ti, y - H 
7 u- A«o£*f k nft^a® k wra^i««iSM(c . an 

&tc«k 0»aF*IR«2:^*» 1 mm (Cu20)l 
2-ffMLT^4. iixtCtO. dOy-K7U— A5r4^ 
^(*^^{cfflv ^c*^ . ffl]ISi*jha<0«!JiIg*j J: t>'^ 
§HeTlWS*Sn-Ct, 'J-K7W AOSW^Cuk 

M-ftwyui ( c u o ) koraic, jSjcRjistc i 4 c u 2 

OJl<7)?64i£|%<'.r k 3^T^ 4 . 

[0035] f»3R3as tetictfo y — f 7 u- j±cvm£j>m 
it. y - f 7 u-Aco**tkS-ft«iaJik<7)^<oK«« 
tomizziommKmMZ^&miMfcm (c 

u 20) **®«LTl^4. ZiXlZ^K). Z<OV — V7 

\s-j*tr¥mfcmmzm^t:i§i!r. mmm±^mm: 
nmx/mmjMxanm^tixh. v~vyu-^m 

»C7)C u k H-fliWH® ( C u O ) t <7)P B 1tC .. ilTcRIBtC 
i 4 C u 2 OJitO^^RfeCC k j6«T 4 . 
[0036] 

[ mmmMcmm i mz*micr>!wm&.v*$wic&t 
mfomw.t zmmiim<rmm<?>mmiz~o^x mi, 3 

4.01 (a) ~ (d) {4. Wmy-F7l<— AO 

Bf®ia^L.-cv->4. 

[00 38] doy-F7L—A(iffi (Cu ) ifctiffl 
^TffM $ ixT W» 4 . ffi^ k 9 0 %1^LL* £ 

tLX^m-^^Lx^t. 

[0039]il(a)ll fflcoy-F7U~A3 0£ 
*f«ffilc«-fk«ffl« 2 L^tt®^^ LTV14 . m. 

iuimm 2 y - f 7 y jstaawra 

-f 4 £ k K i 0 JFMt" 4 £ k , 0 - F 7 U- AO 
£tt£3i£$2BKttH (CuO) ilOit^ B B Bii*^fi5t 
$ix4. 

[0040] miwmz'rt* a y ?§k « , fc k ^ 
(f , sta«s-?- f y ? A.jfc&ftf f y »7A , "^m-^ 
yxoBWr y »>A#o?^-fk^M^f iR^fflv^ to 

T'$)0, 10 0 °C mff^T 3-10 #0*flH 5rff^H^ 
T"$>4. 

[004 1 ] 01 (b) (i. y-F7l^-AoaW*[S 
£cffM Lfc C u OJ1 2 k y - F 7 U— A 3 k OPdKc^ 1 
Mitm (Cu 20) Ji4*JB«Lfc*0B«r*LTV^. 

[ 0 0 4 2 ] £ OS? 1 IS -ftffl ( C u 2 O ) J| 4 £ ffM^ 



•'(5) 001-21077 6 (P2001-21U5S 



humt. cuoi2 comm. 2 ixtc 0 - f y v- a s- is 

fM£»ffl*L f?lJi{i'5j--7>(7)4.T'Sm4'2 0 0' C- 
300' CTl~~2m\S\l)Qmi'&Zbt,Zi. 0, 0. 5/.< 
miff \k<rMM-<r> C u 2 O ® £ ffM-f & .1 £ **T £ ■§> <, 
[00433 S§ 1 SS (Lira (Cu 20) /!4 £7IM^&.r 
biz* 0, f^^flg^ihf^co^tlS^cky^xef- 

I(CuO) ^2fc<50P B 1(C. 5l7cRjetCj;^Cu 2 01 

[0044] £*tte, I§«^«^$ix^v«TWJ!)n 
fo-otcmiz&ik ■ mmK^m^-tc utcu ocoffl^ 

-£;b-£fc:*tU CutCu20, Cu20iCuO^ 

^'in^oTt, BHL;- mtKm-h^^h^b^th 
[0 046] Hi (c) t»r, v^^so^f* 

^B£tSj£-rSg|itt2:l£iKL*: 'J - H 7 1— A 3 £t8JJlt 
£htU MihfflJli5£ffML*:^^^Li:^l>. 
[0047] m^mss 2 nmmn . tftttgA i: =5: -> T 

ttiHMffi 5 2:Jlfl3!i)IJ| 2 £ 

c o o 4 8 ] eh ( d > ii. 17 5°cr6— i omm$i 
wzmwrnrnzmm. Ltz&nttmz* l x v . 

[0049] m±mm<r>^- aTTIi, ±i£ L/SC u 2 O 
i!4<7)#ffltc:i: 0. >J-K7l/-A3iCu012i:<?) 
ISJte. BHfc • SjcRietcJ; §Cu2 Ofl#£j«S;h.4£ 

ta%:\<K mz, {>?>\<^m7t%.j&t l z£&cu2om<o£. 

SglgfciSWCt,. l j7D-a^ { 2 6 0-2 7 0°Ct 
-*W3r«»¥Ba i 0 0 iSV ^SUST* £ £ «, 

[00 50] Slot. »jh»»fcU-l«7P- A£tf)ffi 

tfzmmitziswizti&n-c. i c«7 ^-^n? y «y 

£0-0*4. 03 (a) {±, 44tM0!tcffi"6ft.*y-- 
H^U-AOTffiHSr^L. 03 (b) (i. Zcr>V-V 

yv-Mzi crvrzmwtLxmmmkLtz i c^--, 

[00 51 ] U-K71/-A3 0I1 ffl (Cu) (ciO 

muztocLZtix^i. zixtimnntttLx. 

r>mX-Bfo%iXtzmm.3 41fi, 'j- k^-as Oco 



(^0^> £ftLXWi*)-ilft>izX^&. 

[0052] wm.3 4<7)mtmmiz. mm*??4 m 
o r/Mr y mizmmmi-z ztizxo mm- 

ZZttfX'Z . S»*iWefi?2BHL:ffi ( c u o ) jgoft 
[0053] -r LT, JWHflR^-ftiaui ( C u O ) «fc 

*«*m t com?>m.&wmm±iz « , ±a l ^ss 1 is ft: 

«H < C u 2 O ) JBA<0 . 5 ;.iniHijf^MlST'^$iXT 

[0054] ZMZX 0 . f^c7)!§iegft±f*c7)^itIS*i 
J:t>*j|^rST»$^T t , fe^OC utCuOl 
fc<offlfc:, SS^b • JBcRJ(Efc:J:4 c u 2 o®(7)5£!kZffi 
<*ZttfX'Z&. 

[0055] tmWi.3 4cr>mWlzli. ICf7731 

HseSflXV**. f-77-3 lcO«ffitf*|g|5ffi^3 6i:(i 
•7-f-\»3 2fc:J:9SM«$n, ft$!>i%=F3 6l±mjkmm3 
3frt>9h%ttzmu : XV — V3 5b%:^X\,i&. 

[0056] *mMMx*&. o—py u—j* tzmzm 
mcomimm ( c u o > st*w^Mfcop H icoi««a 

BJbt=»jS Ufc* 1 St-ftJH ( C u 2 O ) mt,z X 0 , *fih 
tfiflg 3 3 t b tfffltftl &Zb%<. SttliO 

•t&mx'fo&. 04 (a) « s ^SSWcfflv^tii. y 
-h'7U—Ac7) 5 F-®02r^L-. 04 (b) li, CcO'J- 
F7lx-A£ I Cf-yr*«SttLT«flgM±LJt ICa- 

■y ir-^comwz^-fmx-fo h . 

[005 7] 'J-H71/-A4 0I1 U(Cu)CJ:"3 
^J«,$ilTV->^. 'J— H71^-A4 OOSW^ffiWi, 

L, V^f^T4 2A^«$il4rtaa||ff4 6±c7)«^ 

TV^S. V^-^3 2^J-g^?it£p ! gg|5ffi^-3 6±C7)^j?S 

[oo5S] *lx. v-Yyv-Kvmmmicu 

O) *i:3S«*Hi:Oia<?DKa£tf*M±K:{i, ±»Lfc 
» 1 l^Lffl < C u 2 O ) 0 . 5 /x mW&(DmMXB 
fSLZtlX^Z. 

[0059] ZtitrZj: 0, f^fflfliJtiiaoHiaigtJ 
J:t^HSTJl8»SftTfc. A<0C u b 

CuOlt cOPbKc . JHTcRJCfe: J: 2»Cu 2 OJi^^Sr 



•' ( 6 ) 001-21077 6 (P2001-21U58 



[0060] y - h y u-a 4 o ayf- -y yrmmmizit 

iH : F4 6fc«'7>f-\'4 2fc:J:'5»aSn, rt»4 6 
«0*jhfflll§4 3^^hSI5(c5£VT U-H4 5 t^tu 

[0061] *SUteMT'«i. y - h' 7 A{Cffi£ffl 
W «ftajR«2rKttT«v^v^. SI lUSSJWD*. 

izmm vtzm i ( c u 2 o > mwmaiM Ltz 

SWSOTffiiafcwU 05(b) ii. i^MIt: I C 

Tn-tmx'hh, v-vyu-M,n. m4ximttim2 

[00 6 2] l^«J4 2%N i- 

5S%Fe (4 27*0^ ) T'J&SSflT U-H7 

a. ffiX'mj&ztix&K>. 'ccommizit. mfttmun 

[ 0 0 6 3 ] *Lt\ ttfRAtoffiffiWl (C uO ) Jit 

i(Cu20) Jf#0 . 5 umffi&<vm&X'BJ8.2tlX 

[0064]d^tc c J;0. a^>ttlg»±«W)«3tXSfc 
J;t/H^XS-C*jD»i$ixT , Sg&Kwc u fc c u OJI 
fcOlBUc, aecRJ6t=J:*Cu2 0«Of6±S:|»<'ii: 

[0065] U - K y \s—J±<7)*f- y T^WmMzit I C 
f77 5 l#Jg38$*u ^-xhfUJ: *IX 
US. f-yr5 1<0«ffifcrtaBSH 1 5 6fctt*7-f-V5 2 
KJ: •JSgHSSit. fiSPS^ 5 6t4*fjh«fJB5 3*^^gp 
KSiVT 'J - H 5 5 i: 3r-oT ^S . 

[0066] asg&ig 5 Ait, m±mm 5 3 a^b^h 

[0067] *5liSWTti % ffltf>jRJS«£Ra5 LTtSft 

-o**. dini, ^^&m^m\.^^izmmx' 
m±iznm l^ss 1 mm < c u 2 o > jeomfltt-hifi 

Lfcttf>i:|B|«T*>4. 



[0068] 

B&l/.M3t*-aSrfflv ^ixif. C u ^Ktt t !Wfc8J3JH t 

«ora<osaiivrsB±tcsB 1 ssftffi ( c u 2 o > m&m& 
■tzztizm. w&mms±&<7)mmjLm.& x xsmm. 
nmximmzixx *> , «#«dc u t jswtayiji ( c u 

O) tcomz. aB6Ri6{cJ:4Cu2O«<0«^*B6<* 
dt^'T'^-S, t*v^Jl7cRJCfc:J:4Cu20Ji 

[0069] ^t, m±mmt cuco^mt comma 

^*1R^aSnS<7)T% I C/n° -y ^->?lc ? 7 y 7 
[0 07 0] £^|5|tt<^&£y-F7^-At^<7}iS! 

iflv^*^. ^mtmmnfflmMjk-t&vmkJMisxv 
mmjimx-mmztix i>. y - h 7 u-^comticoc u 
t n-ftjyyie icuo) t oraiic . jbtcrjec i^cu 

[0®ofS#^SiaB] 

[01 ] *«W?DlHS£KBJl-rS0T*£. 

[H2] t «^iffl^^ mm-t zmxh . 

[03] *»HB<0»liaBBJB*8iW4SlT'**. 
[04] *«B*0»2»lt»!B*SlB^- ^ 0X'S> h . 

[05] *jfiMB«»3Safc»JB*SiBW-4H"C*S . 
[*?-^<7)iftBjy 

2 M-ftMaw 3 v-vy 

\y — J* 

4 mimnmm 5 m±mm 

21 y-b*7u-A 22 moom 

m 

25 m±mm 26 j»ct:j: 

2 7 BMtte±6JglBKtJB« 

28 Sll BS-ftffl/i 2 6 OftiJ^n 

3 0 , 4 0 y— K71/-A 

3 1, 4 1. 5 1 f-y7 3 2. 4 2, 5 2, 

V'f-V 

3 3, 4 3. 5 3 it±mm 34, 5 4 



3 5, 4 5. 55 'J-H 36, 46, 56-- 
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(b) 




2 JjMtfll3(CiiO)» 

mitt<bfi(Cu 2 0)fl| (b) 

3U— K7U-A(CU) 




25 ft JtWft 

22 BUbftUS(CuO)» 

21 'J-K^U— A(Cu) 





5 ftlttt fig 

^^-2 fllftfll3a(CuO)» 
4*1fi(Ht«(Cu 2 0)JB 

3 'J— K?U— A(Cu) 



2 *Ufc«a«(CuO)» 

3 'J— K^7U— A(Cu) 



(c) 





25 ftjtffiflB 

22 *HbfflIS(CuO)Jl 

26 *5cf Z 1 »^ffl<Cu 2 0)« 

27 muz^ttmitmcuZow 

21 U— A(Cu) 



25 *» jttsag 

22 JRft &«(CuO)JB 



'^2^' 21 'J— K^U— A(Cu) 

[04] 




(a) 



[05] 



